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CES Environmental 4904 Griggs Road

- Houston, TX 77021
Services, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

To: Matt Bowman, Jay Matlock Date: 6/25/09

Cc: Greg Bowman, Prabhaker, Jose Acosta, Steve Stricker,
Clint Hopkins, Sam Brown, Bo Cumberland

From: Miles Root Lab Memo: 09-125

Subject: PACES Nap Acid Brine Solvent Extraction Process

A solvent extraction and regeneration process has been developed to deal with the hazardous
waste water produced from the production of naphthenic acids at PACES, while minimizing
the use of bleach. This system consists of using a mixture of HAN (heavy aromatic naphtha)
and DIBK (diisobutyl ketone) to extract the phenolic compounds from the brine and
changing it from hazardous waste water to non hazardous. The solvent is regenerated using a
10% caustic solution which, when spent, becomes a great feedstock for the production of
cresylic acids.

Overview of Solvent Extraction and Regeneration Process

The nap acid brine is extracted on a 1:1 basis with a solvent consisting of 10 parts HAN
(heavy aromatic naphtha) and 1 part DIBK (diisobutyl ketone), initially in 5000 gallons
batches. (5500 gallons brine, 5500 gallons solvent). After two separate extraction runs, the
solvent will be regenerated on a 1:1 basis with 10% sodium hydroxide. The caustic may be
re used numerous times until the wet crude value exceeds 20%, if desired. The resulting
waste water brine will have a flash point greater than 140 deg F with total cresols less than
200 ppm, making it non hazardous waste water. The mixing system will use an in-line static
mixer, essentially mixing two separate streams together in a specially designed pipe to
thoroughly mix two separate streams.

Overview of Naphthenic Acids

Our naphthenic acid comes from the caustic washing of kerosene, which is performed to
remove the highly corrosive naphthenic acids. We receive the spent caustic from this caustic
washing process. Cresylic acids also present are removed along with the nap acids during
this same caustic wash. Cresylic acids boil in a temperature range which allows them to be
distilled in both gasoline and kerosene production. Phenol, the lowest boiling cresylic acid,
boils around 182 deg C. The cresols, those compounds which cause our waste water to be
classified as hazardous, boil at 191 deg C for ortho and 202 deg C for para and meta cresol.
Since the gasoline and kerosene boiling ranges overlap and change during the winter to
summer production months, cresylic acids are typically present in kerosene, especially if the
cresylics are not removed from the gasoline cut with an efficient caustic wash. The gasoline
cut is typically in the 40-205 deg C range while the kerosene cut range is 175-325 deg C.

EPAHO113001003



CES Environmental 4904 Griggs Road

. Houston, TX 77021
Services, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

When naphthenic caustic is acidified or sprung out to produce nap acid, phenolic
compounds, which are weak acids, are also released or sprung out into the product.
Depending upon the strength of the brine, the phenolic compounds migrate into the aqueous
brine layer due to their solubility. The solubility of each of the separate cresylic isomers
causes these compounds to distribute themselves in a fairly consistent isomer distribution in
the brine that is produced. The strength of the brine helps to determine the actual
concentration of the total cresylics present. Naphthenic caustics are typically weak caustic
streams, allowing for fairly high concentrations of cresylics to be present in the brine that is
produced from the springing step. Our nap acid brine typically contains from 2500 — 3000
ppm total phenolics.

Total cresols greater than 200 ppm in our waste water cause it to be classified as hazardous
waste. Our current methodology of adding bleach to the water to reduce the phenolics is
expensive and the bleach must be repurchased for each use. The goal of my work is to
develop a system to eliminate the hazardous waste classification of our waste water while
using a technology that is more cost effective than the continual use of bleach.

Cresylic Acids in Nap Acids Overview

Samples of our naphthenic caustic were obtained from PACES for testing. Aliquots were
acidified to spring out the nap acids and allowed to sit. This sitting time allows any
entrained nap acids to come out of the brine solution, and will be a critical step in our
processing. It is similar to letting the sprung nap acid sit to give the water time to phase
separate. Not allowing the brine sufficient time to sit will mean extra organics will be
extracted into the solvent, needlessly tying up the solvent with nap acids instead of cresylics,
and spending the solvent quicker.

Cresylic isomer analysis to determine specific concentrations of cresols requires the use of
gas chromatography and/or gas chromatography-mass spec (GCMS). CES does not have
the technology to analyze for cresylic acid isomers and this specialty type of testing is not
readily done by outside laboratories. Merisol, my former employer, has the technology to
do such testing properly, as their business is cresylic acids.

The nap acid, brine and solvent extracted brine were all analyzed by GC for cresylic acids
by a former co-worker in order to determine the types of cresylic acids present. On a sample
of the Total nap acid it was determined that the cresols make up 49% of the cresylics in the
brine, 43% of the cresylics in the solvent extracted brine and 46% in the nap acid. While
these exact values will vary from batch to batch, our total cresols can be expected to range
from 40 — 50% of the total cresylics present. The para cresol component was found to be
13.7% of the total cresylics in the extracted brine sample.

This data allows us to test for total phenolics and assume as a worst case scenario that the
total cresols will not be greater than 50% of our colorimetric test method results. Since we
use a colorimetric field test, it is advised that we use a more refined method of quantifying
the phenolics at PACES. A Spec 20 is such an instrument and total cost for setting this up
will run around $2000, including the necessary reagents.
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Solvent Extraction Overview

Solvent extraction is an old and well tested technology used in the chemical business for
removing impurities. When done properly it is straight forward and simple in operation.
The major challenges are the determination of the exact solvent(s) to be used and the
elimination of any special restrictions that will be required. For PACES, the final water
must have a flash point greater than 140 deg F and total cresols of less than 200 ppm.

The understanding of chemical principles, literature research and just trial and error have all
helped to best fit certain types of chemicals for particular solvent extraction applications
over the years. My experience and research indicate that ketones are a vital part of
extractions involving phenols. All of the lower and common ketones are water soluble to
some degree and have low flash points. A co-solvent was needed to attempt to reduce these
shortcomings. Diesel was tested first as a co-solvent, since it is readily available and
overlaps the cresylic boiling range. Diesel by itself reduced phenolics from 3000 ppm to
1000 ppm with a single 1:1 extraction. MEK (methyl ethyl ketone) was the first ketone
tested since it is readily available commercially and was available on site. Its drawbacks are
low flash point and high solubility in water. Diesel was used in conjunction with MEK in an
attempt to possibly reduce its flash point. A 1:1 mix of diesel and MEK reduced phenolics
to less than 200 ppm. As expected, the flash point on the resulting water was well below
140 deg F. Numerous changes in solvent ratios of diesel and MEK to increase the flash
point were unsuccessful, as the solubility of MEK in water is too high for practical use.

A variety of other common solvents were tested, all having their shortcomings and ruled out.
These included methylene chloride, toluene, hexane, diacetone alcohol and even rock salt to
change the brine strength.

MIBK (methyl isobutyl ketone) was the next ketone tested. It extracted the phenolics as
well as MEK but its drawback is its solubility in water as well, even though it is quite low.
A variety of MIBK to diesel ratios were tested, but the highest flash point obtainable was
130 deg F.

My search for better solvents to use with the ketones resulted in the use of HAN (heavy
aromatic naphtha) instead of the diesel. In addition to better pricing, the aromatic nature of
this solvent allows it to extract the cresylics from 3000 ppm down to the 700 ppm level in a
1:1 extraction ratio, even better than diesel. It is also a readily available chemical.

DIBK (diisobuty! ketone) was the next ketone to be tested. DIBK works essentially as well
as the more water soluble ketones yet is essentially non water soluble. Its flash point is 120
deg F, much higher than either MEK or MIBK. It is also totally miscible with HAN.
Unfortunately, DIBK is a much costlier solvent due to its production costs, but a one-time
purchase is still more cost effective than throwing bleach away after every use. The DIBK
is such a strong solvent for phenolics that a 1:1 extraction reduces the 3000 ppm phenolics

to less than 50 ppm. It is too pricey to use as a single solvent, however, and needs to be
blended with the HAN.
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Numerous ratios of HAN and DIBK were tested to determine the optimum use of both
solvents. A ratio of 10 parts HAN to just 1 part DIBK was determined to be the most cost
effective mixture. Phenolics could be reduced from 3000 ppm to less than 200 ppm with
one extraction, and less than 400 ppm on a second extraction. Flash point testing on the
extracted brine showed it to be greater than 180 deg F.

The best scenario for our extraction at PACES is to use a solvent mixture of 10 parts HAN
with 1 part DIBK. For a trial run at PACES I suggest 5000 gallons HAN and 500 gallons
DIBK. This will be used to extract two consecutive loads of 5500 gallons nap acid brine, in
other words, we will be using a 1:1 extraction ratio.

After two extractions the solvent will need to be regenerated. The total phenolics will rise
above the 400 ppm level, which will allow higher levels of cresols to be present.

Solvent Regeneration Overview

The solvent is regenerated using a 10% solution of sodium hydroxide. The exact
concentration does not need to be exactly 10.0%, but should be around 10%. A higher
concentration may allow emulsions to form which would take longer to phase separate and
will tend to entrain the solvent. The principal concept is that the phenolics are once again
brought back into the aqueous phase once they are converted into salts by the use of the
caustic. This is the same principal being used to initially extract the phenolics/nap acids
from the kerosene.

My work shows that a 10% caustic solution is still effective in reducing the phenolics in the
solvent even though it may build up over 20% by volume wet crude acid from repeated use.
Considering that after two uses of the solvent it will contain less than 6000 ppm phenolics,
this equates to over 30 uses of the same caustic before it potentially becomes spent. Once
spent, this caustic will be a good feedstock for cresylic acid production.

The solvent may be regenerated indefinitely. Once purchased, it will be spent after two
extractions, regenerated with 10% caustic, and then used again. Allowing the phase
separation to be complete to insure that no solvent is lost into the caustic is a critical step.
This mixture separates out in the lab within one minute, but a large tank will take longer.
Initial testing should include sampling of the caustic phase at timed intervals and then
centrifuging testing to insure that it contains no solvent.

Cost Overview

Contact with Oliver Barr at K-Solv has resulted in a price quote of $1.80/gallon for the
HAN. This is readily available and kept in stock. The DIBK is a spot purchase specialty
chemical. Current pricing is $1.55/lb, with a weight of 6.73 Ib/gal, or $10.43/gal. We will
be using initially 5000 gallons of HAN and 500 gallons of DIBK. This equates to $9000 for
the HAN and almost $5216 for the DIBK. We will also need 10% caustic made up
occasionally. I do not have spot pricing on caustic, but assuming $500/dry ton, equates to
$1150 for a 5000 gallon trailer. Total costs are around $15,366.
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We currently pay $1.04/gal for bleach delivered to PACES. Bleach treatment of 20% by
volume is required to reduce phenolics to the same approximate 300 ppm level in the brine.
Total gallons of bleach to equate to $15,366 are 14,775, which will treat 73,875 gallons of
brine. This is a rough estimate, but workable. After approximately 75,000 gallons of brine
are treated with bleach, we are past the break-even point for this solvent extraction system.

Concerns

There are several areas of concern that will again be addressed with this processing.
Starting up a new process will always bring new challenges due to unfamiliarity to the
system. The good thing is that solvent extraction systems can be easy to operate and give
good performance if some basic rules are followed. The following are a few critical check
points that come to mind with this system, as with most of this type.

1. The nap acid must be allowed to phase separate out to reduce levels of nap acid and
phenols that the brine contains, once it is sprung out. Carry-over of nap acids into the
brine will spend the solvent after one use. This will require solvent regeneration after
cach extraction. While this does not really cost us much in money, it will add time to
our processing. If we produce brine with greater than 3000 ppm phenolics we may only
obtain one extraction before solvent regeneration is necessary. If phenolics are high, we
can always perform the standard two extractions and add trichlor to the final extracted
brine, like we would bleach.

2. The mixing steps at each point are critical. Extractions are based upon contact of
molecules. We need good mixing for adequate time that will allow the extraction of the
brine and then extraction of the solvent to perform properly. The 1:1 solvent to brine
ratios are designed to reduce the phenolics to the levels as indicated in this report.
Other mixture ratios will alter the efficiency of the system. Too much brine will reduce
the extraction steps from two to just one. The system will still work, but will involve
more time for solvent regeneration, as addressed above.

3. We must allow time for the extraction mixtures of 10% caustic and solvent to phase
separate. We cannot afford to lose solvent into the caustic or even brine (as mentioned
above) by not allowing the tank to phase out completely. If we are careful with this
process, we can use the same solvents almost indefinitely, as the components are
essentially non water soluble. In the laboratory this separation takes less than one
minute, but it will take longer in a process unit. With some simple testing the time
necessary for the phase separation may be determined.

4. We must watch the interface between the two mixtures when they are pumped off. We
cannot afford to lose solvent out of the system with each extraction. We must have in
place a way to insure that this will not happen.

5. We need to have a better method in place to quantitate the phenolics by the colorimetric
method. Our current visual method of distinguishing between colors can be difficult,
especially if the color of your sample is not the same hue as the standard. A Spec 20
can “read” the sample a produce a number value, but its cost is around $2000, including
necessary reagents. It takes a day or two to set up the standardization and all reagents,
but once set up it is ready to go at anytime. Dilutions in the lab will need to be made to
quantitate the 200-400 ppm phenolics, and there will be a large difference in a 300 vs.
400 ppm. We must watch and be careful with our laboratory techniques.
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6. We must not contaminate our extraction solvent with any other organics. The extraction
efficiency is based upon HAN and DIBK and no other solvents. The ratios of solvent to
brine are based upon our current nap acid brine produced. These ratios are not
applicable to running phenolic caustic brine or any other brine or waste water.

Summary

An efficient solvent extraction system will allow PACES to produce a waste water stream
that is non-hazardous. It will eliminate our current practice of the one-time use of bleach
and save money in the long run. When properly set up it should run with minimal issues and
produce brine solutions that can be moved to System 1 without issues. Combined with the
uses of trichlor this type of brine water could potentially be processed at CES.

Solvent Summary
"""""""""""""""""""""""""""""""" L HaN Y DBK |
Density L 099 i 0807 |
‘Flash Point, degF U typically150-219 | 120 |
solubilityinwater 7 negligihle Y 004% |
CASNumber G 6A742:945 T 108838% |

ratio for 1:1 solvel;\'t—é;(-t-ractio-n" 10 p;r—t-s:- ------- 1 part -------

_______________________ Cresylic Acid Isomer Distribution Summary for Total |
e | NapAcidBrine i NapAcid | __Extracted Brine |
I S NeatSample . ]
| Phenol I 149 57 . .34 ]
[oCresol i . 211 i 197 L omT ]
| 26-xylenol ] 12 . ] 19 .. S
mCresol S 176 58 i 77 ]
pCresol . 107 107 o neTr ]
| OEP 16 . .L...20 %o 28 ]
24xylenol i B0 i 81 i 27 ]
| 25-xylenol I - T DU L S 19 ]
PEP o....25 38 78 ]
[23xylenol R 13 L. 25 i 26 |
MEP__ .85 90 18 ]
34-xylenol i 58 i A7 22
| 35xylenol 65 i 07 27 ]
TotalCresols 1 - 494 i 41 i 432 ]
Totals § 100.0 i 1000 | 100.0
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To: Joy Baker Date: 7/28/09
Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-141

Subject: TSI Evaluation 0709-43

A sample of sludge from TSI has been tested for potential marketing by CES. This sample
is evaluation 0709-43 and is an unknown quantity of sludge. This sample is partially soluble
in water, acetone or toluene. It does not have any free water. It is not a candidate for
successful blending with black oil. It is a thick paste like material, almost black in
appearance. It has a fairly strong odor, but it is not hydrocarbon in nature. A BTU on the
neat sample shows only 4498 BTU/Ib. This material does not flash below 140 deg F. I have
no other information on this material and no additional testing was requested.
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To: Matt Bowman, Sarai Melichar, Jennifer Rust Date: 7/24/09
Cc: Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-140

Subject: Tubalcain Evaluations 0709-44 & 45

Two samples from Tubalcain have been evaluated for potential marketing/processing by
CES. Evaluation 0709-44 represents approximately 30,000 gallons of lube oil to be received
on an occasional basis. Evaluation 0709-45 represents material from the clean out of barge
bottoms material. Overall, the oil looks good with the exception of fine brown sediments
which need to be removed. The metal solids in the barge bottoms will not allow its usage
with our black oil, but the material may be cleaned out using oil or solvents and disposed of.

Evaluation 0709-44 is called lube oil. This oil is slightly turbid in appearance with a pale
brown hue. Its appearance is just not quite as clear as new motor oil would be. It has a
density of 0.860 which is an API gravity of 33. The color is less than 0.5 and water content
is 12 ppm by Hydro Scout. There are fine brown particulates which have settled out to the
bottom of the sample jar. They are not numerous and I consider them as only trace quantity
but are present and noted. The oil has a typical “oil” odor and the chlor-d-tect is
considerably less than 1000 ppm. Other than the particulates this looks like good lube oil.

The barge bottoms material looks, smells and has an odor like roofing tar. This material is
soluble in our black oil and toluene. The sample is loaded with bits and pieces of metal,
most likely from a storage tank. I cleaned off a piece of this metal and it is attracted to a
magnet, so it contains iron. An ash determination of the solids shows 61.6% as ash. This
value is actually on the low side, as I solvent washed the solids as best I could in the time
frame I had, but I feel that there were still entrained organics present which burned off these
solids that lowered the final value. This is just an observation from the nature of this ash
test. Also, the resultant ash from this determination is rust brown in appearance so it is
almost definitely bits and pieces of a tank that are mixed in with this tar, as this is rust.

The tar can be removed with hot oil, solvents such as toluene or diesel or even HAN if we
are looking to just clean out this material. The hotter the solvent the better and quicker this
tar will mix. The extensive amount of chunks, bits and pieces of the tank present will not
allow this material to be effectively recovered and sold with our black oil. Geocycle may be
willing to burn this material for a price with these metal impurities, and contacting them is
recommend if we have no other outlets and wish to pursue this work.
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Tubalcain
- Evaluation0709-44
Appearance T Pale brown, turbid
‘Particulates,vol% . trace
odor 7 iypicaloilodor
APlgravity 33
‘Water,ppm i 2
Chior-d-tect,ppm 1 <<1000
Black Oil Blendability I Okay -

4904 Griggs Road
Houston, TX 77021
Tel. (713) 676-1460
Fax. (713) 676-1676

The table below summarizes the analytical testing of the lube oil sample.

EPAHO113001011



CES Environmental 4904 Griggs Road

. Houston, TX 77021
Services, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

To: Dana Carter Date: 7/15/09
Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-139

Subject: Polytex Fibers Evaluation 0709-34

A sample of black oil from Polytex Fibers, Baythorne Dr., has been evaluated for potential
use in our black oil for sales at CES. This sample is evaluation 0709-34 and represents a
potential of 9-10 drums of material annually. Overall, this oil looks acceptable for blending
with our black oil and its acquisition is recommended.

This oil is black in appearance and contains only a trace amount of particulates that can be
centrifuged out. It has a typical oil odor, an API gravity of 28, no water, and blends just fine
with our typical black oil. The chlor-d-tect is an acceptable 700 ppm. This oil is
recommended for acquisition and it may be blended and sold with our other black oil
without issues.

The table below summarizes the analytical testing.

Polytex Fibers
| Evaluation0709-34 |
Appearance black |
solids,vol%e i trace |
odor i typical oil odor |
[APlgravity i
water,% i o |
| Chlor-d-tectppm P 700 ]
Black Oil Blendability | Okay |
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To: Dana Carter Date: 7/14/09
Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown
From: Miles Root Lab Memo: 09-138

Subject: TT Barge Mile 183 Evaluation 0709-33

A sample of sodium aluminate in sodium hydroxide from TT Barge Mile 183 has been
evaluated for potential use at CES. This sample is evaluation 0709-33. The potential
volume of this stream is unknown at this time. Overall, this chemical may be used as a
substitute for lime in our standard water treatment.

Sodium aluminate can be used in water treatment as a coagulant to improve flocculation.
This sample comes from a barge washing operation with the sodium hydroxide content to be
ranging from 10-50% and with the sodium aluminate ranging from 0.5 to 15%.

A sample of our process water with a zinc concentration of around 100 ppm was treated by
our standard water treatment and also a second time using this sample in place of the lime.
In each case I was very careful to adjust the final pH to 10.5 for maximum removal of the
zinc. The standard treat reduced zinc to 3.5 ppm while the sodium aluminate reduced it to 4
ppm. This is a very close agreement between the two and within experimental variances.

To use this product, the standard water treatment is performed with the ferric and sulfuric
addition; this is followed with pH adjustment with the sodium aluminate to 10.5, followed
by polymer. Lime is not used. The main issue with this material will be its inconsistency.
We can use this as a product if we adjust based upon pH. With a given range of 10-50%
caustic there could easily be a large variation in usage volume. Also, the color of this
caustic is brown, which just sodium aluminate and caustic is not. There are other
components in this mixture unknown at this time giving it this appearance. This may not
even matter, and it does not affect its usefulness, but it’s just an observation.

The unknown side is that sodium aluminate may not work equally well in all types of metal
streams that we may encounter. Since both of these products are in use, there must be a
reason; otherwise one would clearly dominate in the water treatment business. My
conclusions are based upon one sample data point, and not dozens or hundreds.

We can use this as a substitute for lime but it will take some adjustment. Also, we should
expect each batch that we receive to be different. The obvious benefits are cost reduction in
chemicals used for water treatment. The downside is varying treat times based upon the
caustic strength. If we decide to try this out, we should do it on a trial basis to see its ease of
use. We will also need a separate storage vessel for this material, with our lines hooked up
to the current lime usage system.
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To: Joe Camp Date: 7/14/09

Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-137

Subject: Nalco Evaluations 0709-32

Five samples of waste water and waste chemicals from Nalco, Freeport, have been evaluated
for potential processing at CES. These five samples are evaluation 0709-32, numbers one
thru five. The potential volume of these streams will vary and range from weekly tote to
10,000 gallons loads. Overall, the one sample labeled as mixed chemicals may be mixed
with black oil. Two of the aqueous streams are potentially acceptable for processing while a
third will need sludge box disposal.

The two MSDS sheets sent with this material don’t really appear to be related to these
samples. The first is potassium hydroxide. The second is a solvent consisting of HAN,
naphthalene and some tri methyl benzene. Possibly Nalco uses these chemicals somewhere
in their processing, but these chemicals are not really in these samples. These are supposed
to be four water streams and one chemical stream, but that is not really an accurate
description.

The first waste water is said to contain up to 5% formaldehyde, but this sample does not
have an odor of formaldehyde. Formaldehyde is a U listed waste, which is regulated at a
threshold of 100 kg/month. This sample does not treat. Its pH is 3.5 and the addition of any
ferric followed by lime does not form any floc. It is easy to see that the lime does nothing
but fall to the bottom of the beaker when added. A sample of the waste was run neat to
determine its impurities. The sample does have a rather strong odor of a hydrocarbon, but
not formaldehyde, so a flash point was run. A flash point on the neat water is greater than
140 deg F. There are no phenols but this waste is a little high in both nickel and chromium.
The TOC is 41,830. The only option we have with this waste is to equalize it out with
“good” and without treatment. Since I do not know the volume of material we are dealing
with, I cannot make any recommendation on this stream. If we had unlimited “good” water
we could handle any volume, but this is not the case. Joe, we will need potential volumes
for this particular stream to help Clint determine how much of this water we can potentially
move this water through our plant using equalization.

The second waste is said to contain up to 5% of mixed chemicals. I do not know what the
chemicals are, only that this is supposed to be a non hazardous stream. This material is
rather thick and I would be surprised if it only contained 5% of any chemicals. This
material does not treat and will not aspirate into the flame AA even when run neat, due to its
viscosity. It has a pH of 9. A TOC on the neat sample is 432,100 ppm. I’m not even sure
this is really waste water. We can always dispose of this material in a sludge box if we
desire and I have no information indicating we cannot do this. Joe, determine for sure that
this is going to be non hazardous waste water.
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The third stream is supposed to be 100% biologically treated waste water though it smells as
though it contains paint thinner. The neat sample has a flash point of greater than 140 deg F.
It does treat like regular water and we should have no issues in its treatment. The neat
sample has a pH of 5. The treated water has no phenols, acceptable metals and TOC of
7279 ppm. We can treat any amount of this water without issues, and its acquisition is
recommended.

The fourth stream is supposed to be up to 5% Oxy condensate, whatever that is. A
condensate should contain condensate, or water, from processing. This sample is actually
some type of light organic hydrocarbon that is essentially not water miscible. This sample
cannot be correct for what it is trying to represent. Joe, you will need to revisit with Nalco
on this particular sample for sure.

The fifth stream is 80-100% mixed chemicals. I do not know what the chemicals are and
they are not represented on the MSDS. A chlor-d-tect on this sample shows approximately
1500 ppm but this number is suspect in my mind. This sample is not oil and the test is rather
specific for oil. Also, I don’t like the color of the end point; it just doesn’t look quite right
when running this sample. On this particular sample [ wouldn’t put too much faith in the
chlor-d-tect. I’d like to know what these chemicals actually are. The density of this
material is 1.036. It shows 4.79% water by Hydro Scout. It mixes with black oil and is
soluble in toluene and acetone. It has a BTU value of 11024. We might want to look at
blending this into our black oil once we know what it is we will be blending. Joe, we need
to determine from Nalco what these chemicals are before putting them into our black oil.

We will need to get more specific on the potential volumes of these streams and determine
what exactly it is we are supposed to be getting. The only real water stream here is the
biologically treated waste water that has an odor of paint thinner. The Oxy condensate
sample is just not correct and the other two supposed water streams just won’t treat as water.
It’s not that we can’t do something with them, it’s just that I don’t really know what these
streams are and it appears as though Nalco may be somewhat confused as well. I suggest
that CES revisit with Nalco to clear up these seeming inconsistencies with what these
samples are to represent and then we move forward with newly gathered information to help
them out as best we can.

The table below summarizes the analytical testing.
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Nalco Freeport
T bvaluations 0709-32 numbers 1thrus
BvaluationNo. i Lo 2B I -
| Material | 5%formaldehyde | 5% mixed chemicals | bio water | 5% OxyCond. | Mixed Chemicals
N 35 S 5 30 NA
Treatability N No 1 Yes I No | NA
Phenols T o [ o L CNA
Flash Point, deg F i >140 [ Vos1a0 T O UNA
TOC,ppm i 41830(neat) | 432100(neat) | 7279 I NA_
Metals 0 neatmetals L A A
N 2938 i ooo0 i C o N/A
o 003 ooz ¢ PUUNAT
o 0045 b Vo049 i TR N
cd 0006 . 77T7TTTiToooo TTTTTTTRTTUUNA
T 0290000 E N
Density o dbo 103
Water, % ' I 479
CChlor-d-tect,ppm | 1500
Black Oil Compatibility | T Yes
Toluene Solubility 1 i Yes
BTU/Ib L 11,04
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To: Matt Bowman, Jennifer Rust Date: 7/09/09
Cc: Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-136

Subject: Kinder Morgan Evaluations 0709-05 & 06

Two samples of aqueous sludge from Kinder Morgan, Pasadena, have been evaluated for
processing at CES. These samples are evaluations 0709-05 and 06. These samples
represent two sludge boxes of material. Overall, this material has no recoverable
hydrocarbons and a low flash point. We may be able to process these loads to send to a
landfill if the benzene content is acceptable. .

These two samples represent two sludge boxes of material. A composite of the two samples
was made for the testing. One sample has approximately 70-80% solids which looks like
clay. The second sample is around 40% solids with the remaining material having a clay
like consistency. A composite of these two samples has a flash point between 125 and 130
deg F. The neat sample has a pH of 10. Even though this material has an odor of
hydrocarbons, the sample appears to be totally miscible with water.

The non solids portion was treated like waste water, even though it does not resemble water
in any way but rather looks like mud slurry. This material foams excessively when acidified
to form a layer with a meringue like consistency. I estimate the sample volume as at least
doubling when acidified as a result of the foaming action. When mixed extensively by hand
(my stir bar was unable to mix this) the foam eventually subsides. If allowed to sit, the foam
does not appear to subside. The addition of lime forms a material with the consistency of
paste. This paste does not centrifuge out any free liquid.

Basically this material is aqueous with lots of solids. We cannot treat the liquid as typical
water in its treatment, as it just does not work. It also has a low flash point that must be
dealt with. Our only viable option is to first run TCLP benzene on the material, since it is
always suspect on this material from Kinder Morgan. If the benzene tests low we can
proceed. This material can be moved into a sludge box and solidified to remove the low
flash. Since the majority of these two boxes appear to be solids/sludge, this will hopefully
not require an excessive amount of a material such as fly ash. Once complete, it goes out to
a landfill. This is a plan that can be worked if the pricing is right, and is my
recommendation.
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Job ID : 09070273

p W%vw%&

10100 East Freeway, Suite 100, Houston, TX 77029 tel: 713-453-6060, fax: 713-453-6091, http:/Avww.ablabs.com

Client Project Name :

0709-11
Report To : Client Name: CES Environmental P.O.4.; 0709-11
Attn: Miles Root Sample Collected By: Miles Root
Client Address: 4904 Griggs Rd Date Collected: 07/10/09
City, State, Zip: Houston, Texas, 77021
A&B Labs has analyzed the following samples...
Client Sample ID Matrix A&B Sample ID
0709-11 Soil 09070273.01

Shoctid o ypate ¢
Released By: Shantall Carpenter

Title: Project Manager
Date: 7/21/2009

This Laboratory is NELAP (T104704213-09-TX) accredited. Effective: 07/01/2009; Expires: 06/30/2010
Scope: Non-Potable Water, Drinking Water, Air, Solid, Hazardous Waste

I am the laboratory manager, or his/her designee, and I am responsible for the release of this data package. This laboratory data package has been
reviewed and is complete and technically compliant with the requirements of the methods used, except where noted in the attached exception reports.
1 affirm, to the best of my knowledge that all problems/anomalies observed by this laboratory (and if applicable, any and all laboratories subcontracted

through this laboratory) that might affect the quality of the data, have been identified in the Laboratory Review Checklist, and that no information or

data have been knowingly withheld that would affect the quality of the data.

This report cannot be reproduced, except in full, without prior written permission of A&B Labs. Results shown relate only to the items tested. Samples are assumed to be in
acceptable condition unless otherwise noted. Blank correction is not made unless otherwise noted. Air concentrations reported are based on field sampling information provided

by client.

Date Received: 07/10/2009 09:39
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LABORATORY TERM AND QUALIFIER DEFINITION REPORT

%f Job ID : 09070273

Date:  7/21/2009

General Term Definition.

Back-Wit Back Weight Post-Wit Post Weight
BRL Below Reporting Limit ppm parts per million
cfu colony-forming units Pre-Wit Previous Weight
Conc. Concentration Q Qualifier
D.F. Dilution Factor RegLimit Regulatory Limit
Front-Wit Front Weight RPD Relative Percent Difference
LCS Laboratory Check Standard RptLimit Reporting Limit
LCSD Laboratory Check Standard Duplicate SDL Sample Detection Limit
MS Matrix Spike surr Surrogate
MSD Matrix Spike Duplicate T Time
MW Molecular Weight TNTC Too numerous to count
Qualifier Definition
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Pl LABORATORY TEST RESULTS
% Job ID : 09070273 Pate  7/21/2009
Client Name: CES Environmental g ' Attn:-Miles Root
Project Name: 0709-11
Client' Sample ID: 0709-11 Job Sample:ID: 09070273.01
Date Collected: 07/10/09 Sample Matrix - Soil
Time Collected: 08:00
Other-Information:
Test Method Parameter/Test:Description Result Units DE Rpt Limit - ‘Reg Limit " Q Date Time Analyst
SW-846 1010 - Ignitability (Flash Point) ' :
Ignitability >150 °F 1 07/20/09 06:20 SG
SW-846 6010C ~ TCLP Metals '
Arsenic BRL mg/L 1 0.04 5.0 07/15/09 11:07 TK
Barium 2.910 mg/L 1 0.04 100.0 07/15/09 11:07 TK
Cadmium BRL mg/L 1 0.04 1.0 07/15/09 11:07 TK
Chromium BRL mg/L 1 0.04 5.0 07/15/09 11:07 TK
Lead BRL mg/L 1 0.04 5.0 07/15/09 11:07 TK
Selenium BRL mg/L 1 0.1 1.0 07/15/09 11:07 TK
Silver BRL mg/L 1 0.04 5.0 07/15/09 11:07 TK
SW-846:7.3 Reéactive Cyanide :
Reactive Cyanide BRL mg/Kg 1 25 07/10/09 14:01 KS
SW-846 7.3 Reactive Sulfide
Reactive Sulfide BRL mg/Kg 1 25 07/10/09 15:15 KS
SW-846 7470A: . TCLP. Metals,"Merc‘ury .
Mercury BRL mg/L. 1 0.0005 0.2 07/14/09 15:50 SS
SW-846 8260B° TCLPVOC
1,1-Dichloroethylene BRL mg/L 1 0.13 0.6 07/14/09 14:42 HW
1,2-Dichloroethane BRL mg/L 1 0.13 0.5 07/14/09 14:42 HW
1,4-Dichlorobenzene BRL mg/L 1 0.15 7.5 07/14/09 14:42 HW
Benzene BRL mg/L 1 0.13 0.5 07/14/09 14:42 HW
Carbon tetrachloride BRL mg/L 1 0.13 0.5 07/14/09 14:42 HW
Chlorobenzene BRL mg/L 1 0.15 70 v 07/14/09 14:42 HW
Chloroform BRL mg/L 1 0.13 6 07/14/09 14:42 Hw
MEK BRL mg/L 1 0.13 200 07/14/09 14:42 HW
Tetrachloroethylene BRL mg/L 1 0.16 0.7 07/14/09 14:42 HW
Trichloroethylene BRL mg/L 1 0.13 0.5 07/14/09 14:42 HW
Vinyl Chloride BRL mg/L 1 0.1 0.2 07/14/09 14:42 HW
p-Bromofluorobenzene(surr) 90.2 % 1 70-130 07/14/09 14:42 HW
Toluene-d8(surr) 101 % 1 70-130 07/14/09 14:42 HW
1,2-Dichloroethane-d4(surr) 99.6 % 1 70-130 07/14/09 14:42 HW
Dibromoﬂuorométhane(surr) 94.4 % 1 70-130 07/14/09 14:42 HW
SW-846 8270D . TCLP Semivolatiles : ,
1,4-Dichlorobenzene BRL mg/L 1 0.05 7.5 07/14/09 12:56 ML
2,4,5-Trichlorophenol BRL mg/L 1 0.05 400 07/14/09 12:56 ML
2,4,6-Trichlorophenol BRL mg/L 1 0.05 2 07/14/09 12:56 ML
2,4-Dinitrotoluene BRL mg/L 1 0.05 0.13 07/14/09 12:56 ML
2-Methylphenol BRL mg/L 1 0.05 200 07/14/09 12:56 ML
3- & 4-Methylphenols BRL mg/L 1 0.05 200 07/14/09 12:56 ML
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LABORATORY TEST RESULTS
JobID : 09070273 Date . 7/21/2009
Client Name: CES Environmental Attn: ‘Miles Root
Project:Name: 0709:11
Client Sample ID: '+~ 0700-11 Job ‘Sample ID: 09070273.01
Date:Collected: 07/10/09 Sample Matrix Soil
Time Collected: 08:00
Other Information:
Test Method Parameter/Test.Description Result Units DE Rpt Limit Reg Limit ‘Q Date Time Analyst
SW-846 8270D . TCLP Semivolatiles '
Hexachlorobenzene BRL ma/L 1 0.05 0.13 07/14/09 12:56 ML
Hexachlorobutadiene BRL mg/L 1 0.05 0.1 07/14/09 12:56 ML
Hexachloroethane BRL mg/L 1 0.05 3 07/14/09 12:56 ML
Nitrobenzene BRL mg/L 1 0.05 2 07/14/09 12:56 ML
Pentachlorophenol BRL mg/L 1 0.05 100 07/14/09 12:56 ML
Pyridine BRL mg/L 1 0.05 4 07/14/09 12:56 ML
2-Fuorophenol(surr) 34 % 1 20-115 07/14/09 12:56 ML
p-Terphenyl-di4(surr) 59.6 % 1 30-140 07/14/09 12:56 ML
2,4,6-Tribromophenol(surr) 53.9 % 1 10-120 07/14/09 12:56 ML
2-Fluorobiphenyl(surr) 53 % 1 30-115 07/14/09 12:56 ML
Nitrobenzene-d5(surr) 47.5 % 1 20-120 07/14/09 12:56 ML
Phenol-d6(surr) 22,5 % 1 15-120 07/14/09 12:56 ML
SW-846 9045D - Corrosivity, pH
pH 8.61 s.u. 07/14/09 14:00 SG
Page 4 of 15
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QUALITY CONTROL CERTIFICATE

Job ID : 09070273 Date : 7/21/2009
Analysis : Reactive Sulfide Method : SW-846 7.3 Reporting Units : my/Kg
QC Batch ID : Qb09071311 Created Date : 07/10/09 Created By : Ksudha
Samples in This QC Batch : 09070273.01
Sample Preparation: PB09071310 Prep Method : SW-846 7.3 Prep Date: 07/10/09 14:00 Prep By: Ksudha
QC Type;: Method:Blank “
Parameter v CAS# Result Units D.F.. . RptLimit Qual
Reactive Sulfide BRL mg/Kg 1 25 |
QC Type: . Duplicate
QC Sample ID:  09060644.31
QCSample - Sample : RPD
Parameter Result Result -+ Units RPD CtriLimit Qual
Reactive Sulfide 0 | BRL [ mg/kg 20 |
QCType: LCSand LCSD :
LCS 2 LES LES LCSD LCSD LESD RPD %Recovery
Patameter Spk Added. - Result: = % Rec . Spk Added Result % Rec RPD CtriLimit CtriLimit Qual
Reactive Sulfide 1000 760 | 76 | 1000 760 | 76 o [ 2 40-120 |
Refer to the Definition page for terms.
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QUALITY CONTROL CERTIFICATE

Job ID : 09070273 Date : 7/21/2009
Analysis : Reactive Cyanide Method : SW-846 7.3 Reporting Units : mg/Kg
QC Batch ID : Qb09071313  Created Date : 07/10/09 Created By : Ksudha
Samples in This QC Batch : 09070273.01
Sample Preparation:  PB09071313 Prep Method : SW-846 7.3 Prep Date: 07/10/09 14:00 Prep By: Ksudha
QC Type: Method Blank ’
Paramefer CAS # Result Units D:F: RptLimit Qual
Reactive Cyanide BRL mg/Kg 1 25 |
QC Type: Duplicate
QC.Sample ID: 09060644.31
QCSample - Sample RPD

Parameter Result Result Units RPD CtrlLimit Qual
Reactive Cyanide [ BRL | BRL | ‘mg/Kg | 20 _ |
QC Type: - LCS:and LCSD

LCS ‘ LCS LCS LCSD LCSD LCSD RPD %Recovery
Parameter Spk Added. ' Result % Rec - Spk.Added Result %:Rec RPD CtriLimit CtriLimit Qual
Reactive Cyanide 25 10.3 | 41.2 l 25 11.0 44 6.6 20 40-120 |

Refer to the Definition page for terms.
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QUALITY CONTROL CERTIFICATE

Job ID : 09070273

Date : 7/21/2009

Analysis : Corrosivity, pH Method : SW-846 9045D Reporting Units : s.u.
QC Batch ID : Qb09071420  Created Date : 07/14/09 Created By : Sgarcia
Samples in This QC Batch : 09070273.01
QC Type: " Duplicate
QC-Sample ID: . 09070272.01
QCSample --Sample RPD

Parameter Result Result Units RPD CtriLimit Qual
pH | - 6.95 | 693 | su. 0.3 5 |
QC Type: LCS and LCSD

_ Lo e e LCSD - ECSD.  RD
Parameter - : i Assigned: - Resulg - Assigned Result: s RPD CtriLimit Tolerance - Qual
pH [ 400 [ 401 T T 1.7 [ B 3.954.05 |

Page 7 of 15
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QUALITY CONTROL CERTIFICATE

Job ID : 09070273 Date : 7/21/2009

Analysis : TCLPVOC

Method : SW-846 8260B Reporting Units : myg/L

QC Batch ID : Qb09071431

Created Date :

Samples in This QC Batch : 09070273.01

07/14/09 Created By : Whuimei

Sample Preparation: PB09071419
TCLP Prep : PB09071407

Prep Method : SW-846 5030C
Prep Method : SW-846 1311

Prep Date: 07/14/09 10:20 Prep By : Whuimei
Prep Date: 07/13/09 17:30 Prep By : Sgarcia

QC Type:. Method Blank
Parameter CAS # Result Units DiF. RptLimit Qual
1,1-Dichloroethylene 75-35-4 BRL mg/L 1 0.13
1,2-Dichloroethane 107-06-2 BRL mo/L 1 0.13
1,4-Dichlorobenzene 106-46-7 BRL mg/L 1 0.15
Benzene 71-43-2 BRL ma/L 1 0.13
Carbon: tetrachloride 56-23-5 BRL mg/L 1 0.13
Chlorobenzene 108-90-7 BRL mag/L 1 0.15
Chloroform 67-66-3 BRL mg/L 1 0.13
MEK L 78-93-3 BRL ma/L 1 0.13
Tetrachloroethylene 127-18-4 BRL mg/L 1 0.16
Trichloroethylene 79-01-6 BRL mg/L 1 0.13
Vinyl Chloride ' 75-01-4 BRL mg/L 1 0.1
QC Type: LCSand LCSD
n LES U ECS  lEs o LCSh oY LesD LCSD RPD YhRECOVERY

Parameter: = Spk'Added. " Result ' % Rec = Spk'Added:  ‘Result % Rec RPD. CtrlLimit CtrlLimit: Qual
1,1-Dichloroethylene: 0.5 0.534 107 0.5 0.516 103 3.4 25 70-130
Benzene 0.5 0.509 102 0.5 0.508 102 0.2 25 70-130
Chlorobenzene 0.5 0.495 99 0.5 0.499 99.8 0.8 25° 70-130
MEK 0.5 0.425 85 0.5 0.47 94 10.1 35 70-180
Tetrachloroethylene 0.5 0.499 99.8 0.5 0.513 103 2.8 25 70-130
Trichloroethylene 0.5 0.475 95 0.5 0.483 96.6 1.7 25 70-130
QC.Type: . MS and MSD
QCsample ID: - 09070268.01 . Lo : :

o - Sample MS. . MS . MS MSD MSD MSD RPD . %Rec
Parameter “Result - 'Spk Added: “Result % Rec ' Spk'Added . Result % Rec RPD CrlLimit -~ CtrlLimit ©  Qual
1,1=Dichloroethylene BRL 0.5 0.502 100 70-130
Benzene BRL 0.5 0.498 99.6 70-13Q
Chlorobenzene- BRL 0.5 0.5 100 ' 70-130
MEK BRL 0.5 0.438 87.6 70-130
Trichloroethylene . BRL 0.5 0.46 92 70=130

Refer to the Definition page for terms.
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QUALITY CONTROL CERTIFICATE

Job ID : 09070273 Date: 7/21/2009
Analysis : TCLP Metals Method : SW-846 6010C Reporting Units : mg/L
QC Batch ID : Qb09071434  Created Date : 07/14/09 Created By : Tkhuc
Samples in This QC Batch : (9070273.01
Digestion : PB09071422 Prep Method : SW-846 3010A Prep Date: 07/14/09 11:00 Prep By : Tkhuc
TCLP Prep : PB09071407 Prep Method : SW-846 1311 Prep Date: 07/13/09 17:30 Prep By : Sgarcia
QC Type: Method Blank
Parameter ' ‘ CAS # Result Units D.F. RptLimit Qual
Arsenic 7440-38-2 BRL mg/L 1 0.04
Barium 7440-39-3 BRL mg/L 1 0.04
Cadmium 7440-43-9 ‘BRL - mg/k 1 0.04
Chromium 7440-47-3 BRL mg/L.- 1 0.04
Lead 7439-92-1 BRL. . mg/L 1 - 0.04
Selenium 7782-49-2 BRL mg/L 1 0.1
Silver 7440-22-4 ‘BRE : ‘mg/L 1 0.04
QC Type:- :LCS:and LCSD
: LCS LES LCS LCSD LCSD LCSD RPD %Recovery

Parameter Spk Added: © Result . % Rec: :Spk Added . = Result % Rec RPD CtrlLimit Ctrllimit Qual
Arsenic 2 2120 106 2 2,149 -.107 1.4 20 80-120
Barium 2 1,902 95.1 2 1,915 95.8 0.7 20 ©B0-120
Cadmium: 2 1.991 99.6 2 2,010 101 1 20 80-120
Chromium 2 1,950 97.5 | 2 1.954 97.7 | 02 20 80-120
Lead 2 1.771 88.6 2 1.781 89.1 0.6 20 | 80-120
Selenium 2 2.112 106 2 2.151 108 1.8 20 80-120
Silver 2 2.046 102 2 2,068 103 1.1 20 80-120
QC Type: . MS and MSD
QC Sample ID:: 09070273.01

Sample MS MS MS MSD MSD MSD RPD. %Rec
Parameter: Result - Spk'Added _ Result % Rec  Spk:Added: : : Result % Rec RPD CtrlLimit - -Ctellimit - -~ Qual
Arsenic BRL 2 2.171 109 45-138
Barium 2910 2 4.640 86.5 39-135
Cadmium BRL 2 2.051 103 56-125
Chromium BRL 2 1.909 95.5 52-125
Lead BRL L2 1.789 89.5 55-125
Selenium BRL 2 2.153 108 70-130
Silver BRL 2 2:108 105 26-148

Refer to the Definition page for terms.
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QUALITY CONTROL CERTIFICATE

Job ID : 09070273 Date : 7/11/2009

Analysis : TCLP Semivolatiles Method : SW-846 8270D Reporting Units : mg/L
QC Batch ID : Qb09071435  Created Date : 07/14/09 Created By : Mii
Samples in This QC Batch : 09070273.01
Extraction : PB09071409 Prep Method : SW-846 3510C Prep Date: (7/14/09 10:12 Prep By : Lwanyg
TCLP Prep : PB09071407 Prep Method : SW-846 1311 Prep Date: 07/13/09 17:30 Prep By: Sgarcia
QC Type: Method Blank
Parameter CAS # Result Units D.F, RptLimit Qual
1,4-Dichlorobenzene 106-46-7 BRL mg/L 1 0.05
2,4,5-Trichlorophenol 95-95-4 BRL mg/L 1 0.05
2,4,6-Trichlorophenol 88-06-2 BRL mg/L. 1 0.05
2,4-Dinitrotoluene 121-14-2 BRL mg/L 1 0.05
2-Methylphenol 95-48-7 BRL mg/L 1 0.05
3~ & 4-Methylphenols 108-39-4 &106-44-5 BRL mg/L 1 0.05
Hexachlorobenzene 11874-1 ‘BRL mg/L: 1 0.05
Hexachlorobutadiene 87-68-3 BRL mgj/L 1 0.05
Hexachloroethane 67-72-1 BRL mg/L 1 0.05
Nitrobenzene 98-95-3 BRL mg/L 1 0.05
Pentachlorophenol 87-86-5 BRL mg/L 1 1.25
Pyridine 110-861 BRL mg/L. 1 0.05
QC Type: LCSand LCSD

: SERES T oECS LCS LCSD LESD LESD RPD: -~ Y%Recovery
Parameter Spk: Added . Result " % Rec ' Spk Added Result % Rec RPD CtriLimit CtrlLimit Qual
1,4-Dichiorobenzene 0.25 0.167 66.8 0.25 0.171 68.4 2.4 35 24-134
2,4,5-Trichlorophenol 0.25 0.215 86 0.25 0.204 81.6 5.2 35 6-115
2,4,6-Trichlorophenol 0.25 0.18 72 0.25 0.186 74.4 3.3 35 40-138
2,4-Dinitrotoluene 0.25 0.184 73.6 0.25 0.182 72.8 1.1 35 32-114
2-Methylphenal 0.25 -0.163 65.2 0.25 0.165 66 1.2 35 6-132
3- & 4-Methylphenols 0.5 0.321 | 642 0.5 0.313. 62.6 2.5 35 29-132
Hexachlorobenzene 0.25- [ 0212 | 84.8 0.25 0.214 85.6 0.9 35 44-142
Hexachlorobutadiene 0.25 0.18 72 0.25 0.174 69.6 34 35 20-124
Hexachloroethane 0.25 0.169 67.6 0:25 0.17 68 0.6 35 14-136
Nitrobenzene 0.25 . | :0.202 80.8 0.25 0,197 -78.8 2.5 35 38-146
Pentachlorophenoal 0.25 | 0.138 55.2 0.25 0.136 54.4 1.5 35 25-125
Pyridine 0.25 0.099 39.6 0.25 0.098 39.2 1 35 6-112
QC Type: . MS and MSD
QC sample ID: -~ 09070317.01

Sample MS =MS MS ‘MSD MSD MSD RPD %Rec

Parameter Result::. - Spk-Added - Restilt % Rec : ‘Spk-Adde Result % Rec RPD Crltimit . Ctrlbimit - :Qual
1,4-Dichlorobenzene BRL 025 | ots | so | ' | | 24-134 |
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QUALITY CONTROL CERTIFICATE

Job ID : 09070273

Date : 7/21/2009

Analysis : TCLP Semivolatiles Method : SW-846 8270D Reporting Units : mg/L
QC Batch ID : Qb09071435  Created Date : 07/14/09 Created By : Mii
Samples in This QC Batch : 09070273.01
QC Type:  MS and MSD
QC Sample ID:  09070317.01 :

: _Sample MS MS MS “MSD MSD MSD ; RPD  YRec
Parameter: Result :Spk-Added " Result % Rec: ..Spk:Added -~ Result % Rec RPD CtriLimit. Ctrllimit ~ Qual
2,4,5-Trichlorophenol BRL 0.25 0.146 58.4 6-115
2,4,6-Trichlorophenol BRL +0.25 0.124 49.6 40-138
24-Dinitrotoluene BRL 0.25 0.123 49.2 32-114
2-Methylphenol BRL 0.25 0.113 45.2 6-132
3- & 4-Methyiphenols: BRL 0.5 0.212 42.4 29-132
Hexachlorobenzene BRL 0.25 0.151 60.4 44-142
Hexachlorobutadiene BRL 0.25 0.13 52 20-124
Hexachloroethane BRL 0.25 0.129 51.6 14-136
Nitrobenzene BRL 0.25 0.146 58.4 38-146
Pentachlorophenol - BRL 0.25: 0.131 52.4 25-125
Pyridine BRL 0.25 0.063 25.2 6-112
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QUALITY CONTROL CERTIFICATE

Job ID : 09070273 Date : 7/21/2009

Analysis : TCLP Metals, Mercury Method : SW-846 7470A Reporting Units : mg/L
QC Batch ID : Qb09071448  Created Date : 07/14/09 Created By : Ssrinivasan
Samples in This QC Batch : 09070273.01
Digestion : PB09071429 Prep Method : SW-846 7470A Prep Date : 07/14/09 08:00 Prep By : Sstinivasan
TCLP Prep : PB09071407 Prep Method : SW-846 1311 Prep Date: 07/13/09 17:30 Prep By : Sgarda
QC Type:. Method Blank
Paraméter CAS # Résult Units D.F. RptLimit Qual
Mercury 7439-97-6 BRL | ma/L [ 1 0.0005 J
QC Type: - LCSand LCSD ’

oes o les e LCSD LCSD - LCsD ' RPD %%Recovery
Parameter Spk Added: ' Result - % Rec  Spk Added - Result % Rec:. " RPD CtriLimit CtrlLimit Qual
Mercury - [ 0.005 | 00050 [ 101 | 0.005 [ 0.0050 100 04 [ 35 ] 71-143 |

QC Type: ~MS and MSD
QC Sample ID: - 09070237.01

Sample " "MS -MS S MS . MSD MSD MSD RPD %Rec
Parameter Result .. - Spk Added- - ‘Result % Rec . Spk Added - Result % Rec RPD--..-Ctrllimit : Ctrllimit  Qual
Mercury BRL | 0005 | ooost | 101 | I | | | 61-175 |

Refer to the Definition page for terms.
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QUALITY CONTROL CERTIFICATE

Job ID : 09070273 Date : 7[21/2009

Analysis : Ignitability (Flash Point) Method : SW-846 1010 Reporting Units : °F

QC Batch ID : Qb09072022  Created Date : 07/20/09
Samples in This QC Batch : 09070273.01

Created By @ Sgarcia

[ac Type: Duplicate

QC Sample ID: . 09070207.01

QCSample . -Sample RPD
Parameter Result Result Units RPD CtrlLimit

: Qual
[Ignitability: [ >150 [ >150 °F 20 |

QC Type:  LCS and LCSD

: LES LCS LCS ECsh ) LESb RPD %Recovery
Parameter Spk:Added - - :Result - % Rec - Spk Added - : Result % Rec RPD CtrlLimit CtrlLimit Qual
Ignitability 83 gs [ 102 | 8 | 8 | 14 [ 12 20 75125 |

Refer to the Definition page for terms.
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CHAIN of CUSTODY RECORD

Test Results
CES Environmental Services, Inc.
Main Number: (713) 676-1460
Fax Number: (713) 676-1676
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Sample Condition Checklist

Date : 07/21/09

A&B JobID : 09070273 4[ Date Received : 07/10/2009 Time Received : 9:39AM
Client Name :  CES Environmental
Temperature : 19.3°C I Sample pH : N/A
Check Points Yes | No
1. | Cooler seal present and signed, N/A
2. | Sample(s) in a cooler. X
3. | Ifyes, ice in cooler. X
4. | Sample(s) received with chain-of-custody. X
5. | C-0-C signed and dated. X
6. | Sample(s) received with signed sample custody seal. N/A |
7. | Sample containers arrived intact. (If no comment). X
Matrix Water Soil Liquid Sludge Solid Cassette Tube Bulk Badge Food Other
® 0 O o O 0O O O 0O O O
9. | Sample(s) were received in appropriate container(s). X
10. | Sample(s) were received with proper preservative N/A
11. | All samples were logged or labeled. X
12. | Sample ID labels match C-O-C ID's X
13. | Bottle count on C-0-C matches bottles found. X
14. | Sample volume is sufficient for analyses requested. X |
15. | Samples were received within the hold time. X
16. | VOA vials completely filled. N/A
17. | Sample accepted. X
Comments : Include actions taken to resolve discrepancies/problem:
Sample was collected and brought straight to lab.
Received by :  Mgonzalez Check in by/date :  Mgonzalez / 07/10/2009
Phone : 713-453-6060 www.ablabs.com
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CES Environmental
Services, Inc.

To: Joe Camp, Jennifer Rust
Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root

Subject: Hydrocarbon Engineering Evaluation 0709-08

4904 Griggs Road
Houston, TX 77021
Tel. (713) 676-1460
Fax. (713) 676-1676

Date: 7/09/09

Lab Memo: 09-135

A sample of waste water from Hydrocarbon Engineering has been evaluated for potential
processing at CES. This sample is evaluation 0709-08 and represents an unknown volume
or frequency of water. Overall, this water is on the high side for phenols, but can be treated

at CES.

This sample is murky brown in appearance and has an acceptable slight hydrocarbon type
odor. The pH is 7 and the water has a trace of solids. The water does not have a flash point
below 140 deg F. The water treats easily and forms a nice floc that readily separates. The
treated water has 15 ppm phenols, a very high TOC of 44,780 ppm and acceptable metals.

The phenols are on the high side and may need treatment if the actual water comes in with
higher phenols. Pricing should include the high TOC values. We can treat this water at CES
and its acquisition is recommended. The table below summarizes the analytical testing.

Hydrocarbon Engineering

PN 7
Phenols, ppm i 15
TOC,mg/l i 44780
Odor i Acceptable
| Flash point, degF i >140
oilvol% 0
Solids i trace
Treatability . S
Metals,ppm &
N 0.105
o i_0100
QUi 0097
Cd i 0006
Cr ) 0,000
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CES Environmental 4904 Griggs Road

: Houston, TX 77021
Serwces, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

To: Joe Camp Date: 7/08/09
Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-134

Subject: Texmark Chemicals Evaluation 0709-07

A sample of lube additive from Texmark Chemicals has been evaluated for potential oil
blending suitability at CES. This sample is evaluation 0709-07 and represents one tote per
month of off spec lube additive. Overall, this material appears to be suitable for blending
with black oil and its acquisition is recommended.

This sample is clear amber in appearance and has a color of 3.5. It seemingly mixes with
base oil but can be centrifuged out, which indicates to me that it is not suitable for that
purpose. It appears to stay mixed with black oil even after been centrifuged for several
minutes, numerous times. It has water content by Hydro Scout of 7277 ppm and a flash
point greater than 140 deg F. The chlor-d-tect is less than 100 ppm. This material is very
thick so it will need a good pump to remove it from the tote. It has a typical oil type additive
odor that is not objectionable.

The analytical testing is summarized in the table below.

Texmark Chemicals
| pvaluationo70907 ]
Flash Point, degF | >140 |
Appearance 1 amber |
C°‘°r 35 -------------
odor Not Objectionable |
Blackoil suitability 1 Yes |
Baseoilsuitability 1 N
\Waterppm 7217
Chlor-d-tect, ppm N ; - <1OO --------------
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CES Environmental 4904 Griggs Road

. Houston, TX 77021
Services, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

To: Joe Camp, Sarai Melichar Date: 7/07/09
Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-132

Subject: Future Environmental Evaluations 0709-03 & 04

Two samples from Future Environmental have been evaluated for potential receipt and
processing at CES. These samples are water evaluation 0709-03 and oil evaluation 0709-04.
This is a one-time potential receipt of 8 drums of water and 22 drums of oil. Overall, the
water can be discharged without treatment and/or used as equalization water. The oil may
be blended with any base oil or black oil and/or sold “as is”.

Evaluation 0709-03 is water with a vivid pink appearance. This sample was originally
supposed to be some type of oil, but it is totally water miscible. It does not blend with oil.
This sample was tested neat and not “water treated”. While it may be treated and treats
okay, there is no reason to do so. The sample has a pH of 10, TOC of 4397 and metals that
are all acceptable. I could not test for phenols due to its color. Joe, you need to verify that
all eight of these drums are water based and not oil, since this is supposed to be unused
product. I also checked to see if this material is possibly a weak glycol, which it is not.
These verified water drums can just be processed as any water.

Evaluation 0709-04 is pale yellow oil with a color of 1.5. It is totally miscible with either
black oil or base oil. It has a density of 0.844 with only 39 ppm water. The chlor-d-tect is
less than 100 ppm. It has a non typical oil odor, but an acceptable odor. We can blend this
material with black or even base oil or possibly sell “as is”. Its acquisition is recommended.
The table below summarizes the analytical testing.

__________ Future Environmental

.| [valualion0709-03 i Evaluation 0709-04
odor Acceptable | Acceptable
pp 0
Densty n 0844
| Black/Base oil suitability . i Yes
[ Color s
[ Chlor-d-tect, ppm 1 TR <100
|water,ppm AT 39
[ Treatabiity 0 Okay/notneeded { "
TOC, PP} 4397 ---------------------------------------------
Metals, pom
1 O S
N 0066 i
I N 0064 i
00T
cr o088
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CES Environmental 4904 Griggs Road

: Houston, TX 77021
Serwces, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

To: Joy Baker, Sarai Melichar, Jay Matlock Date: 7/01/09
Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-131

Subject: Transmontaigne Qil Evaluation 0609-48

A sample of black oil from Transmontaigne has been evaluated for potential receipt and
marketing by CES. This sample is evaluation 0609-48 and represents a one-time acquisition
of approximately 23,000 gallons of material. Overall, this is oil has particulates issues and
will need processing to remove the fine solids that it contains. It is recommended for
acquisition if we can market it profitably, but pricing will depend upon its marketability
either “as is” or after processing at PACES.

This oil mixes well with our black oil and is totally miscible with toluene. A top and bottom
sample were looked at visually and then mixed together on a 1:1 basis for testing. The
mixture blends well with our black oil.

Unfortunately both the top and bottom samples contain very fine silt like solids. These are
not really chunk solids but rather fine silt that does not allow the oil to completely flow off
the sides of a sample container. These silts like solids can be centrifuged out and form a
sludge layer on the bottom of a centrifuge tube. They are difficult to quantitate, but
certainly less than 5%. They do not process out with heat. Pricing will depend upon the
marketability of this material. If we can’t sell it “as is”, we have the option of processing at
PACES when they have the centrifuge up and running. This final decision will be left up to
operations.

The table below summarizes the analytical testing.

Transmontaigne

" Evaluation0609-48 |
Solids,volos T
Black Oil Suitability U Yes |
| Chlor-d-tect, ppom o 90 |
(APIGravity T o 18 |
|water,% i 359 |
Aash,wi 145 |

Issues U Finesit |
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CES Environmental 4904 Griggs Road

i Houston, TX 77021
Serwces, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

To: Joy Baker, Sarai Melichar, Jay Matlock Date: 7/01/09
Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-131

Subject: Transmontaigne Qil Evaluation 0609-48

A sample of black oil from Transmontaigne has been evaluated for potential receipt and
marketing by CES. This sample is evaluation 0609-48 and represents a one-time acquisition
of approximately 23,000 gallons of material. Overall, this is oil has particulates issues and
will need processing to remove the fine solids that it contains. It is recommended for
acquisition if we can market it profitably, but pricing will depend upon its marketability
either “as is” or after processing at PACES.

This oil mixes well with our black oil and is totally miscible with toluene. A top and bottom
sample were looked at visually and then mixed together on a 1:1 basis for testing. The
mixture blends well with our black oil.

Unfortunately both the top and bottom samples contain very fine silt like solids. These are
not really chunk solids but rather fine silt that does not allow the oil to completely flow off
the sides of a sample container. These silts like solids can be centrifuged out and form a
sludge layer on the bottom of a centrifuge tube. They are difficult to quantitate, but
certainly less than 5%. They do not process out with heat. Pricing will depend upon the
marketability of this material. If we can’t sell it “as is”, we have the option of processing at
PACES when they have the centrifuge up and running. This final decision will be left up to
operations.

The table below summarizes the analytical testing.

Transmontaigne
" Evaluation0609-48 |
Solids,vols 1 24 |
Black Oil Suitability | Yes |
 Chlor-d-tect,ppm . 900 |
APIGravity 18|
water,% i 359 |
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CES Environmental 4904 Griggs Road

. Houston, TX 77021
Services, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

To: Joy Baker, Sarai Melichar, Jay Matlock Date: 7/01/09
Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-131

Subject: Transmontaigne Oil Evaluation 0609-48

A sample of black oil from Transmontaigne has been evaluated for potential receipt and
marketing by CES. This sample is evaluation 0609-48 and represents a one-time acquisition
of approximately 23,000 gallons of material. Overall, this is oil has particulates issues and
will need processing to remove the fine solids that it contains. It is recommended for
acquisition if we can market it profitably, but pricing will depend upon its marketability
either “as is” or after processing at PACES.

This oil mixes well with our black oil and is totally miscible with toluene. A top and bottom
sample were looked at visually and then mixed together on a 1:1 basis for testing. The
mixture blends well with our black oil.

Unfortunately both the top and bottom samples contain very fine silt like solids. These are
not really chunk solids but rather fine silt that does not allow the oil to completely flow off
the sides of a sample container. These silts like solids can be centrifuged out and form a
sludge layer on the bottom of a centrifuge tube. They are difficult to quantitate, but
certainly less than 5%. They do not process out with heat. Pricing will depend upon the
marketability of this material. If we can’t sell it “as is”, we have the option of processing at
PACES when they have the centrifuge up and running. This final decision will be left up to
operations.

The table below summarizes the analytical testing.

Transmontaigne
| Evaluationoe09-48 |
Solids,vol%s 4T 24 |
 Black Oil Suitability 1 Yes |
Chlor-d-tect, ppm 500 |
APIGravity 18 ]
lssues L Fme S|It ------
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CES Environmental
Services, Inc.

To: Joe Camp, Jennifer Rust

4904 Griggs Road

Houston, TX 77021
Tel. (713) 676-1460
Fax. (713) 676-1676

Date: 7/01/09

Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root

Lab Memo: 09-130

Subject: Oceaneering NW Waste Water Evaluation 0609-44

A sample of waste water from Oceaneering NW has been evaluated for potential processing
at CES. This sample is evaluation 07609-44. This is a one-time potential receipt of
approximately 3 totes of water generated from the floor cleaning of a new office building.
Overall, this water treats without issue and this stream is recommended for acquisition and

processing at CES.

This water is dark gray in appearance with a faint odor of detergent or soap. It contains 8%
solids by centrifuge, which looks like fine concrete dust. Since this is coming from the
cleaning of some type of floor, it probably is just that.

This water has a pH of 11. It treats easily and readily forms a nice large floc which readily
phase separates out. The treated water has no phenols, TOC of 2216 and acceptable metals.
The solids present all end up in the floc and the treated water looks nice and clear. There
will be no issues with this water treatment and it acquisition and processing at CES are

recommended.

The table below summarizes the analytical testing.

Oceaneering NW

__________________________________
..................................
__________________________________
__________________________________
..................................
..................................

__________________________________
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CES Environmental 4904 Griggs Road

] Houston, TX 77021
Services, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

To: Joe Camp Date: 7/01/09
Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown
From: Miles Root Lab Memo: 09-129

Subject: C4 Environmental Waste Water Evaluation 0709-01

A sample of waste water from C4 Environmental has been evaluated for potential processing
at CES. This sample is evaluation 0709-01. This is a one-time potential receipt of
approximately 8000 gallons. This water contains less than 1% by volume of gasoline that
may be recovered, the remainder being treatable water. This stream is recommended for
acquisition and processing at CES.

This water contains a very small layer of gasoline, being less than 1% by volume. A flash
point on the water that has allowed the gasoline to phase separate to the top is greater than
140 deg F. The water has a gasoline odor and is murky in appearance, but free of real
solids. The pH is 6.

The water phase treats out nicely and forms a floc which quickly separates out. The treated
water is high in phenols at 75 ppm. Trichlor or water equalization will be needed to deal
with this. The TOC is 1653 ppm and the metals are all acceptable. This low TOC indicates
that no heat treatment is required to break out the gasoline.

This material when received should have the water drawn off the bottom of the trailer; with
the small gasoline layer either going into light ends type material or even black oil. There’s
really not that much there, and even at 1%, that equates to only 80 gallons for this 8000
gallon receipt. This stream may be brought in as a recyclable, and it will carry the D001
code. The table below summarizes the analytical testing.

_____ C4_Environmenta|

| Bvaluationo7o901 |
Flash Point, degF P >140 |
solids, vol%s N
Odor .. gasoline |
M e 6]
__I’_henofs—,-p_pfn ''''''''''' _____ 75 |
toc,mg/t 1es3 |
oil,vols L <1% |
Treatability { okay |
| Metals, ppm ]
N 0000
e {0005 |
U e 0088
€A 0001 ]
cr i o018 |
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CES Environmental 4904 Griggs Road

i Houston, TX 77021
Services, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

To: Matt Bowman, Jennifer Rust Date: 6/29/09
Cc: Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-128

Subject: Kinder Morgan Evaluation 0609-42

A sample of waste water from Kinder Morgan, Pasadena, has been evaluated for potential
processing at CES. This sample is evaluation 0609-42. This sample represents one vacuum
box of water. This water may be treated at CES and will involve solids removal from the
box for disposal. Its acquisition is recommended.

I have no additional information on this waste water. The sample contains approximately
25% solids by centrifuge. The water has a light hydrocarbon odor and a pH of 7. It treats
easily and forms a nice floc that readily phase separates. The treated water has no phenols,
TOC of 1012 ppm and low metals. There are no issues with this water other than the
potential disposal of the solids. The table below summarizes the analytical testing.

Kinder Morgan
U Evaluation0609-42
Solids,vol% i 3
odor o light hydrocarbon
pH I 2
Phenols,ppm . o 7
ToC, mg/t T 012
oi,vol% T
Treatability Y okey T
Metals, ppm T
N o000
on 0001
Cuo 0016
Cd o0
cr ‘ 0000
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Laboratory AnaIyS|S Report Total Number of Pages: 6
Job ID : 09070008

10100 East Freeway, Suite 100, Houston, TX 77029 tel: 713-453-6060, fax: 713-453-6091, http:/Mmww.ablabs.com

Client Project Name :

0609-47
Report To : Client Name: CES Environmental P.O.#.: 0609-47
Attn: Miles Root Sample Collected By:
Client Address: 4904 Griggs Rd Date Collected: 07/01/09
City, State, Zip: Houston, Texas, 77021
A&B Labs has analyzed the following samples...
Client Sample ID Matrix A&B Sample ID
0609-47 Sludge 09070008.01

&MWL@/W /
Released By: Shantall Carpenter

Title: Project Manager
Date: 7/10/2009

This Laboratory is NELAP (T104704213-09-TX) accredited. Effective: 07/01/2009; Expires: 06/30/2010
Scope: Non-Potable Water, Drinking Water, Air, Solid, Hazardous Waste

1 am the laboratory manager, or his/her designee, and I am responsible for the release of this data package. This laboratory data package has been
reviewed and is complete and technically compliant with the requirements of the methods used, except where noted in the attached exception reports.
I affirm, to the best of my knowledge that all problems/anomalies observed by this laboratory (and if applicable, any and all laboratories subcontracted
through this laboratory) that might affect the quality of the data, have been identified in the Laboratory Review Checklist, and that no information or
data have been knowingly withheld that would affect the quality of the data.

This report cannot be reproduced, except in full, without prior written permission of A&B Labs. Results shown relate only to the items tested. Samples are assumed to be in

acceptable condition untess otherwise noted. Blank correction is not made unless otherwise noted. Air concentrations reported are based on field sampling information provided
by client.

Date Received: 07/01/2009 09:45
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LABORATORY TERM AND QUALIFIER DEFINITION REPORT

.
£ « %%§§>

%7 . JobID: 09070008

o

Date:

7/10/2009

General Term Definition

Back-Wit Back Weight Post-Wt Post Weight
BRL Below Reporting Limit ppm parts per million
cfu colony-forming units Pre-Wit Previous Weight
Conc. Concentration Q Qualifier
D.F. Dilution Factor RegLimit Regulatory Limit
Front-WWi Front Weight RPD Relative Percent Difference
LCS Laboratory Check Standard RptLimit Reporting Limit
LCSD Laboratory Check Standard Duplicate SDL Sample Detection Limit
MS Matrix Spike surr Surrogate
MSD Matrix Spike Duplicate T Time
MW Molecular Weight TNTC Too numerous to count
Qualifier Definition

Page 2 of 6
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LABORATORY TEST RESULTS

Job ID :09070008 Date = 7/10/2009

Client Name: CES Environmental : : Attn:-Miles Root

Project Name: 0609-47

Client Sample 1D: 0609-47 Job:Sample ID: 09070008.01

Date Collected: 07/01/09 Sample-Matrix Sludge

Time Collectéd: 07:30

Other Information:

Test-Method Parameter/Test Destriptibn Result 'Unit‘s DE Rpt Limit.” Reg Limit: - Q Date:Time Analyst

SW-846 80218~ ~TCLP BTEX & MTBE i '
Benzene 0.0028 mg/L 1 0.002 0.5 07/02/09 11:39 HK
Trifluorotoluene(surr) 90.4 % 1 75-125 07/02/09 11:39 HK

Page 3 of 6
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QUALITY CONTROL CERTIFICATE

Job ID : 09070008 Date: 7/10/2009
Analysis : TCLP BTEX & MTBE Method : SW-846 8021B Reporting Units : myg/L
QC Batch ID : Qb09070620  Created Date : 07/06/09 Created By : Hkhuc
Samples in This QC Batch : (09070008.01
Sample Preparation: PB09070616 Prep Method : SW-846 5030C Prep Date: 07/02/09 10:30 Prep By: Hkhue
TCLP Prep : PB09070215 Prep Method : SW-846 1311 Prep Date: 07/01/09 16:35 PrepBy: Ksudha
QC Type: Method Blank
Parameter CAS # Restilt Units D.F. RptLimit Qual
Benzene 71-43-2 BRL mg/L | + ] o002 |
QC Type: . LCSand LCSD
LCS LCS LCS LCSD LCSD LCSD: RPD %Recovefy

Parameter Spk Added: Result % Rec. - Spk Added " Result % Rec RPD CtelLimit CtriLimit Qual
Benzene | 002 ] o002 | 100 | 002 0.02 10 | 0 30 79.1-123 |
QCType: MSand MSD
QC Sample ID: . :09070054.01

. Sample MS MS MSs MSD MSD MSD RPD Y%Rec
Parameter Result .~ Spk Added: - -Result % Rec ' :Spk-Added- - Result % Rec RPD CtrlLimit -~ Ctrllimit . Qual
Benzene BRL | 002 | 0.023 115 | | 65-143 |

Refer to the Definition page for terms.
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TESTING LABORATORY IDENTIFICATION & INFORMATION:

CHAIN of CUSTODY RECORD

CES Environmental Services, Inc.
4904 Griggs Road

Houston, TX 77021

Main Number: (713) 6761460

Fax Number: (713) 676-1676

Test Results
CES Environmental Services, Inc.
Main Number: (713) 676-1460
Fax Number: (713)676-1676

Reporting

Requested Analysis : T (P PBENZENE

Project Name Sample Name Comments/Special Instructions:

- O60Y-4H17 Turnaround Time Required:

Contact; 5\4 Hes KQ{‘?’? Bip- G 7 - é»(;? 8 DATE and/or Number of Days: ffﬁkfﬂ?\i DARD

SAMPLER: OTHER INFORMATION: <3, oy,

¥ © PRINT: M;z;&;s: R{;‘*&?’

ype and Numbawf " omamers (C RCLE) ' ) L

(Glass) @ 2 3 SAMPLE NAME/D (s): 0609 -41
Grab 4 5 6 Other: CES Sample LOG BK Number ('s): OO0 - 47

H|
O

atmqwsh&d By {)at@, Time: wobnops 2. Received By: Date ] Time:
/3 R@Eznqw&heﬂ By: _ ' {}aze; Titne: b 4. Received By: @ate: Time:
s _, | 3/{1/09 | 9ys4
5. Re!mquished By: Date Time: e=mep = g Received By: /z)afs: Time:
; et . o ~ - i»}g S
/ “ //:;/ p . fw:f;\ (o e, 7 g L} a,{ ;QL{! 3
: p
Cof C MASTER CES General 2-28:2008 UN profected A GENERAL Active 2-28-2008 grp 1% ‘ﬁ




Sample Condition Checklist

Date : 07/10/09

A&B JobID : 09070008 | Date Received : 07/01/2009 Time Received : 9:45AM

Client Name :  CES Environmental

Temperature : 18.6°C | Sample pH : n/a

Check Points Yes | No
1. | Cooler seal present and signed. N/A
2. | Sample(s) in a cooler. X
3. | Ifyes, ice in cooler. X
4. | Sample(s) received with chain-of-custody. X
5. | C-0-C signed and dated. X
6. | Sample(s) received with signed sample custody seal. N/A
7. | Sample containers arrived intact. (If no comment). X
Matrix Water Soil Liquid  Sludge Solid Cassette Tube Bulk Badge Food Other

= O O O O O O O O O O
9. | Sample(s) were received in appropriate container(s). X
10. | Sample(s) were received with proper preservative N/A
11. | All samples were logged or labeled. X
12. | Sample ID labels match C-O-C ID's X
13. | Bottle count on C-O-C matches bottles found. X
14. | Sample volume is sufficient for analyses requested. X
15. | Samples were received within the hold time. X
16. | VOA vials completely filled. N/A
17. | Sample accepted. X
Comments : Include actions taken to resolve discrepancies/problem:

Sample cooling initiated in the field. Sample labels and chain of custody do not list collection date and time, Client stated that the sample was

collected 7-1-09 at 7:30am. 7/1/09 RU

Received by :  Ruwadia Check in by/date :  Ruwadia / 07/01/2009

Phone : 713-453-6060 www.ablabs.com
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CES Environmental 4904 Griggs Road

. Houston, TX 77021
Services, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

To: Dana Carter Date: 6/29/09
Cc: Matt Bowman, Prabhaker, Clint Hopkins, Sam Brown

From: Miles Root Lab Memo: 09-127

Subject: TT Barge Mile 183 Evaluation 0609-45

A sample of waste water from TT Barge Mile 183 has been evaluated for potential
processing at CES. This sample is evaluation 0609-45. This sample represents 400,000
gallons monthly of waste water receipts. While this particular sample is okay for processing,
the evaluation form indicates that this water may contain up to 30% organics, which may be
a problem. Further discussion will be needed on this stream.

This is fairly clean looking waste water with a trace of organics on top. It carries a D018
waste code for benzene. The water does have a hydrocarbon type of odor, but it is not
strong. This water originates from the cleaning of barges. It has a pH of 6. The water treats
easily; forming a nice floc that phase separates out nicely. The treated water has no phenols,
TOC of 1098 and very low metals.

While this particular sample looks good for processing, we don’t want to end up with
hazardous waste water containing several percentages of benzene or some other organics
that will be difficult to deal with. This is an operations issue and needs to be addressed.
This particular sample may contain high benzene content that was not checked. Otherwise,
this particular sample looks fine and is recommended for acquisition and treatment at CES.
The table below summarizes the analytical testing.

TT Barge Mile 183
" Evaluationos09-45
Solids,vols i trace
odor VT dlighthydrocarbon
PH e
Phenolsppm —© 0
TocmgL b 1008
oilvol%s o
Treatability L oky
Metals,ppm R
N P 0000
2 0002
[ 0005
[ ... oo
c L 0000
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CES Environmental 4904 Griggs Road

. Houston, TX 77021
Services, Inc. Tel. (713) 676-1460

Fax. (713) 676-1676

To